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(54) m{t±i^j^j:^mmm^^rmm<Dmmm 



(57) [^*^] 

im^^m] TEOS-CVDSSrf^^U/ciS l O, 

--6 0 0 n mr**«i*«3 0-^2 5 0 nrnT^OJe^^S 
1 5 0 0 nmX^mA^^^S 0 0 0 n m 



V$>*)n'^m(D^^mi)^ 1 5 0 ^ 6 0 0 n mr^$>i>mit 

2 ] -;XSi^SO«*ffl5&5 1 0 0 - 2 5 0 n 
mr A 0 i&^m<0^^mffi 1 5 0 3 5 0 n m^$>^m 

[^*3®3] -;>c«[^<D**ffi*i3 0-7 0nmr 10 

[fS>}^:^ 4 ] ^{b-b U »^ m.=h(OmJ^f)^ 3 0 0 0 n 
m«Tr^>^fS5}<^ 1 -3S:iliBtScoKfb-fe 

5 ] -X1^^(OWcKm^ 6 0 0 n mt^TT^* 

[ft^JcJge ] -:!KM^m^ l O - 6 O O n mr^-SiS 

1 X« 2 IBiStDK^b-fe U AmSUo 20 
[ft^]17 ] -yc5^^S}^>i 1 0 - 1 0 0 n rar^-5if 

3 lEisoMfb-fe «; ^ Aif^jsijo 
[ it^]i 8 ] * ^iS^JS 1 - 7 S:^iBttcr) 

®{b-fey -i^AW^Jp 

[fi^^l 9 } :^ ^ y -7&^5>i5f^J*-gtftt*^ 1 - 8 S 
:^iefgo®?^b-fe y -i? AW^s»j„ 

9 s^iB«<D»{ b-fe y ^ j^mmm. 30 
[11^:^1 1] 55^f5t^j3^)5^yr^y;i/^r>^-'i?A 
i^r^-slB^^ 1 OfBigcJDK^b-fe y AiFSSJJo 
in^i 2] K{b-fey'i?A3e^^^;i<yr^y;uKT 
>^J^'^ A^^^Wt-^TKtc^ffeSit/cx^ y-^*tf 

1 3 ] Kfb-fe y Ae^:)!)5g^-fe v^M.^m 
f&Lfcmit^ y A-c«>^»*3i 1 - 1 2&m^m(om 

m^m 1 4 ] n^m 1-13 swBK^K^bHz y ^ 
[it^3B 1 5 ] m^(ommi>^ty y :^7iS3!)«»$«s n/c^ 

y :fX^^^m^m 1 4tB«8<3!>S«(DP«S, 
[000 1 ] 

[0 002] 
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2 

S i 0,»»lSlf«il«ffi»KJl^^a<tT^/c«)<Difb^ 
^ISW^^PJi n n >f y :^3^cDW^§»W-fl5W 
tct^it^tirc^^o 3n>r y;i^i^y:^i^(D©f^J». 

/c-r. llffi{b^«ffifF^g<!:l>^g?{^^^^*5*^o - 

AiF^J*m*6nrc>^o HfbHzy-i^A&^ttixy;?? 

S[^-^T;^^:^5Kr^K:J:b'^igg*^ffi< . U/c:«>i-:>rWS 

*/c. K{b-fey«i?AttSt^K^bS»J<bUT»i6ti'S 

J:e>tc{b^e^r£ttJ^j:ttM^WLri>^o cco^iJ-^.^rS;^^ 
«igJgfflfb^1SWes>J--oMffi*i^fflr*^. b 

[0 00 3 ] 

[^ej^^^^Lcfc^i-re^n] s i o^m 

[0 0 0 4] 

[mm^m^r^fc^(o^m] ^^^cDK^b-fey^^Aw 

^J». — ;Xti^<DEti*ffi3&S3 0--2 5 0nm'r*0 

1 5 0 6 0 0 n mr ^^Ib-fe y 
A61[T'^«i(*tc^5^»$#/cX^ y-J&^tf^(0r*>'5>, 
^/c^^^oK^b-fey-i^AiFSffJtt. -yctflf^So** 
0 0 - 2 5 0 n mr* 0 a^SC0>t^*ffi;!>^ 1 5 0 
-3 5 0 nm-C*€>K{bi2 y -i; A^E^^Sr^imc^^KSIf 
/c;^^y'-«r^tf*><D'C*6Ci:*sr^^o ±iB<D»{t 

■fe y OJ^n^v\t. —^xm^cDMi^mte o o n mi^ir 
3&5S?asL<. — ;^Si^=-s«i o-eoonmr^-sct 

[0 00 5] ^/c:*:^H^CDK^b-fe y AW^?r>J». -^X 
3K^SO«*ffl5&i3 0 - 7 0 n m^C* OSi^S^^)***! 
*«2 5 0-6 0 0 nm"C*-5ffi{fc-tey A3e^^i«<*CC 
^t$[?it/cx^ y-^^ty^(Dr^5ct:<>ir^^p ± 
iBcDK^b-fe y -t? AiKT-rw. — ^>c«it-?-S« i o - 1 o o 

nmr*-6C<!:;!)i»^0l^ *:»HJ©K{b-fe y 'i^ AW^ 
ffjT^ti. K{b-fe y -^^ Ae!E^CC«;AcS«3 0 0 0 n m«T 

[0 006] jsftiUTTk^ffifflr-sci^s-c*. m 



^3) 

3 

[0007] 

-:>TS6*l^o TEOS-CVDS^rjgRRan-SS i 

(Di>(Oi2. Na. K. Si. Mg. Ca. Zr. Ti. 
N i . C r . F e««n-en 1 p p mJWT. A Hi 1 0 
p p mJ£iTt^^^o 

Ahrjii ^n^^im-r ^tc^i^v^^ tcim^B^^^ii 20 
0 'ci^Tf^mist bc^ j^^-fe »; 6 0 0 -cii^ig 0 

0 "COT-C 5 3 0 0 ^:^Xl?cD^f b#HMr^ 

«l^6#^5^ ( 1 9 80) 5 2 7-5 3 2M^C|JiH^3 

[0 0 0 9 ] :*:^H^Cc*5C:f^^fb*fe';'^?AX'5y-ti. 
^*«SjRX«C<D*«?R:0>61IiRU/cK{b'fe U A«[ 

?gscc«MRg«»»3&5. sa^s«?©w:ostiia$?&^6o. 

1-1 OM%CD®ffl>J^W^Ut^ ^/c^e-Sf^JiUr 
^RO'^CDT >^:^ Aft. y y ^l/KS^^RO' 

X ^ p > ^ -i; 1; - ^)lJmT >^:=^^ A^OTKiStt 

j}<UT^y>'i/Kr>'=t-«i?Aft. #«:ss¥i^^^ 
S5 0 0 0-2 0 0 0 o<D^sijr ^ V jmri^'e:^^ A 
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T-1 oofisspcc^tuTO. 0 i®saj;5pe)5mfiSP<D 
[0 0 10] cne)(DK{b-fe»;'^AeT-^7k*cc^ife$ 

(c. 5^^5^:^-Y•If-. ^K-^l/^il/J^jri'^S: 
ffli^^Ci;:>i-C#-2»o J|ttc^jb-fey»^A)eT-^l ami^ 

N. N-i;^x^;l/x^?y-;l/r N. N-i^>»<^;l/ 

[0 0 1 1 ] *:^ig<Dx-7y-«:^»§n^»{fc42i;'5 

AniF'^mfSrr^—'Am^W:(D^^u3 0 - 2 5 0 n 

mr^O. ^KL^SOif*^^ 1 5 0-60 0 nmr^ 
^mi)^ 1 5 0 n m*?^r^bti«S i 02ilfej^S^<D^^^ 
fii3&5 2 5 0 nm^m^^Xitn^m<D^^m:^^e 0 0 n 

;X5K[^SCDct3*ffi*si 0 0 — 2 5 OnmT* 

0 3K[^SC04>*ffl/)^ 1 5 0 - 3 5 0 n mT$^ €>®?{ b-fe U 
»i?A*4T';&^JhF$C/<. ^n^n©*:^ffi7&5±iBTRaffi* 

^©S;^S«6 0 0 n m&.r^»^ L < . 

1 0-6 0 Onm-Cft-SCi^tWiSUC^o — ^^KT-J&^e 

0 0nm^±RRfii^M^'S><!:^:?&^5^O^-r<. lOn 

©**fii3&^3 0-7 Onmr^O«:[^S©**ffl5&^2 5 
0-6 0 0 nmr*^^^b-fey 't^AJ&T-T&W^t < . ^ 

K{b-fe y a:K[T''C«. — ^^J&^Sii 1 0 - 1 0 0 n m 
r*-2>c L < . — 1 0 n m7fe?g|r*^ 

iWS3iS*VJ\$ < fj: 0 . 10 0 n m^iRgffi^MA^ 
<i:m5C>^^ib-^'r<^J'2>o *^§g(^)K{b-by '^AW^^i 
Kfb-fe y A)a^<^^S»3 0 0 0 n mOTr 

^-scij^wsiyi^o ffifb-fey "i^AeT'^^ASd^a 0 
[0012] mfStmit-^ v^A^i^^ vh^ )vm<Dn^ 



(4) 
5 

^-r^tmm^tt. s i o^mmmm<om^mm^m 
j^cc < iisii cciF^f c i tc^-^ L r c ^ ^ <h 6 n o 

[0013] -^xniF-mtm^mmi^mmm 
m^itt (m B^Lmimm s - 9 o om) ^ 

Si Master Sizer microplus. 
imm :1.9285.7fei®:He-Ne U-1f 9t 10 

Jtxo) (c^^xm^t^. 

^ (») 0AiSf^§TSS s-9 0 0^)«:<fc^ 

'J*^AiKE^iUr. f^^Xi^U-h-^;l/hffi (R I ET 

AN - 9 4 ) ^^hmv\xm-nw».fhm^m^'^w&f^ 

: Y©fii3&5 0. 01fe(±0. 7 0«T'C^'5 
[00 15] *^B>^CDX^iJ-CC^t$f$tl/c^fk-fe';»> 

tfe^n^Klb-feU'i^AS^cDtb^ffiail^ior*)^. ^: 

1 0 OmVJi(±- 1 OmV^OW^l/C^o Cti^cJ:0^<b 
ox ^ - cc^tfe? titcmit^ ^ A;aT-«^i^fil[a?&5 

2 0 0 n mtUi4 0 0 n mJ^TrSS^fliO^fBiH^i 3 
n5-5 5-Cr7BJ[^±. i:«3»3Sb<W3O0fe(±«C 

^)-\t^%m^mimmm.i)m< . its i o c miu^ 
3&n o%*r^r^-5>o 

[0016] :^mmwi\t^i «; Aw^j^^^an^ 
itfx^^^^ 4 0 0 ^(mmxr<D%Mx'ui:>^ ^ct^x^ 

t#6n^o liiM'J:7P--ccj:^a®^ig{b^S^/ces?>Cc so 
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y> : F-":^*r'S>itK:», SiH4-0,-PH, 

3i^©?»¥SrFr»]Sia^i^:>^<bT'5{b^JSj£;&^(a 
uxx^^m^.^mrh. -^"yx^m^m^kt. mm 

s iiliors i H4. KSi«^ibrN,0^ffiC^/c 
S i H4-N,03g:?/X<tf*h^xh=t^*^->^> (TEO 
S) i i!^K:fflC^/cTEOS -02^:^;X (TEOS 

-y'^x-^cvDm) f)^mwibtii>. m^umtzbo 

•C-4 0 0U SjS;aE^?«6 7-40 0Pa©ffiH3&<W 
[0017] m^(Omnt or. ^^ft^S-TJ&r^^^lEl 

r^^) m^^m-r^-mmrj:mm^m:^mmx^^^ 
mmmtLx{t. ^m^^v^u^>. 
^Kw-:^ ymmnm^f)mmxt. ^f^cmmt^rj:t.\ $ 

m.u^^mmm^m^ts:^>mc i o o r p miuToffiia 

[0018] W^7f^O^(*S«tJ. a7k*-cm< 

ccox'^^xyxw-mit^txfcs i o,i^^M/i<7)± 

mk. ±iBK{b-fev»t?A^^^j^ffii^rifBg*r^c<hcc 
m-^xw-mtmtt^. cox^^^^jsoii-rci 
[0019] ^^m<owL\t-^ ')^j>mmmu. ^^s^mwm 

XRi>'i^B«BW«f4r^^$n^7^^liIgS • ^x ^ 



(5) 

7 

LED-^Vr-Crm^. SiC. GaP. GaAS^CO 
[0020] C (D<^ ^ tC2|s:^B^tC*5l^r^^CDS«i 

s i o^mmm^mfSL^titc^i^mn. s i cite 

SS. S iC. GaP. GaAS^CO^ft^S. It 

[0 02 1 ] 
[^$&{^] 

mit^ V ^j>^n'T-<Dim 1 ) KK-fe y A7k^a^2 k 

gr ^e^iJiSSCCAti. 8 0 0 'C-C2 ^M^^*r«sfi£ 
^Ct^mt&Lfc^ ^^^^®3:3 0-l 00$^ 

5. -ecD^^I^CD«5tflIJ&^ 1 9 0 n m, m:ABifib 0 0 n 

c\ ^c7);^moi^r h-<;u hfife (R I ETAN- 
9 4) tcj:^^«fr. -:;^Sl[^^S^^*D-r«it>'^'^^- 
^- : XCOm^O. 0 8 0. ^:&W»^^^^Rto-r« 30 

rxjRiiiJT*8Sgil'J^^m\ ^©jgmtcoc^r u - h 

^l/hffi (R I ETAN-9 4) dCjz^mSr^. — 
@^^:b•r^3^^^•^^-^- : XCDffi^^O. 085.^ 40 

rc^/co ^etcBETffi^c^^tbaMSiS'J^cojS:^^. l 

[002 2] (mit'\2V'yj^u^<Di'^m2) ^m-^v^ 

ATKfO^ 2kg ^ fi^i^^^OC An. 7 5 0 "C-C 2 B^^ra 

^«43r^^r^c<!:«:J:^)SiafecD©^^^l kg If 
/Co C<0*»*^XJ^IilJf^rtB|lI^^tf-:>/ciC5Kfb 
-fey '>Ar«>^Ci«:5iiSU/c„ «^^l»^fit^a(i3 O 50 
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-10 0 5 ^n>r*o/co mm»^n^mm^m^m 

SL/c<tC5. ^E-cr)^*(D*A«i3&U 4 1 nm. fc^ffi 

0 0 nmr*-^/Co «E^^^-3)l^r X)SIiI^?g 

ifj^^m^ -?-<DjS:^tc-:>i^ry-h-<^;uhfe6 (ri e 

TAN- 9 4) tCcfc-S»«Tr. 

. x<Dmf)^o. 10 1. ^:^wast:i>^^^ 

^^^T«ii>'^•^y-t$^- : YCDffl^iO. 2 2 3-^*0 

fc. mit^ y A|&^ 1 k g^t:^^: h 5 ;b^fflc*r|£ 

3S^K:oc>rx«lilJTtS«9J^^m^ ^OJSmcc-:?^^ 
ry-h-<;uha (R I ETAN~9 4) ^cjr^^W 

[0 0 2 3] (m-fe y^A;^^ y-cDf^^) ±iB{^M 
1. 2<Dmit'^v^2^n^iKst7i<vr^V)i^mry 

^:^»i;Aifi*^ (4 OSfi%) 2 3 g iJKi^f ^>*8 
9 7 7 g^tl^L. «ltb/j:>&«e»«i#a^^»^ 1 O^ra 

ii^U. $6^M-<:t>*^ftI^'5C<5:tC<fc03wt. 

%mm»]^Wtc. ;^^y-pH«8. s-c^-yfto 

y-^fii^(DJKrS^?^r:Srb-1f-lDl5r^ (ifj^^^ : 
-''<->>r>X^>;l/^>*>aSiMa ster Sizer 
m i c r o p 1 u s . Mir^ : 1 . 9 2 8 5. ' 
He-NeU-1f-. ©iKOriiiJ^) ^ffll^rii-</ci 
C^. **iii*«<J:^tC2 0 0nmr*-:>/Co fe^St^S 
«7 8 0nmfe^±(D«[-^3&iOf*a%r*-?/Co >^^y- 

y^(D-<2--^m{i^Pi-</co MWca^ijmg^IXOW 
ctr^eSfJS-fe^ucKfb-fey^^Ax-^ y-^Ati. mm 

1 0 vcD^eE^Entjnu/c. mEE^Epa-r^cicc^ 

^(D^m. ^tl^nv>f:hXJC?^mU. -5 0mV, - 

6 3 mv tmtmif^i^^ < »fkm^m0'c^i>ct^m 

[0 024] {mmmm<Dmm) m^r^mm(.^m^ 

FmOWt/cJ^-FU^-OCTEOS-:?-^ 
XvCVD^rf^L/cS i 0 2J^J!i^I^fiS?-t^-/cS 
i '^x^^;g:•fe'> hU. ^?LM'^^^>^^liiS^©W^>'^'--/ 



9 

m L ^niifc. ^±cc±iBcDKi t-fe >; -^7 A ^ i; 

: 3mm%) ^5 O c c/m i nCDilK-CiST 

ssTtcr^ < mmi. ffl#i««c^acc J: o ^ 6 k: 2 o ^ra 

i^s 12 0 -ccoi^^r 1 0 ^mn^^^iitco 3tT 

bfcmm. c<omm(fC^^^ti^tieoonm. 5 so 

n m ( W^iiS : 3 0 0 n m/m in. . 2 9 0 n m/ 
min. ) <0«i»K*«»J6n. -i^xyN^ffiwijgori^- 

[0 02 5] mmm2 

^a^wsswiA^i. 7 0 0 -c-c 2 B#ra^M«r^^*r 

motet mt'^v'yjuo^nm^mm^tifc. 
ccH $ ntcmit-^ A-^xs&^s^i'j^ u i c 5 . 

^(D^flJ(D43*ffl)&^ 5 0 n m. 1 0 0 n mX$> 

te:l^^coi>r h-^ii^hS (R I ETAN-9 4) ;c 
c[>fflj&io. 3 0 0. ^:w^J^»^^>M^^^t>•r«Jg^^•^^ 

-i§?- : YcOffi^&^O. 3 5 0r^)o/Co ^^L-fe V At^ 
t mm-^ A X<D/h ? t^lk^(f^mc . 2 ^ ^ n > 

S (R I ETAN-9 4> ^^^W&xX. -^^CST-S^ 
^t)•r^f^>'^•^>>^-^- : X(Dffl3&5 0. 3 0 2. m^^itt) 
aSti>^^^«^*r«j§>'N'^^-:>~ : Y(0ffl3&^0. 4 1 

/Co Se^CBETffiCCjc^tbafflmilJSOSSI^. 4 0ni 
' / g -C* ^ C <b 3&5to*^ o /Co 

[0 02 6] (Kfb-fe V*t7A;^^'J-Of^i^) ±12(^1? 
A^*«aK (4 OSfi%> 2 3 g iliJi-i^:t>*8 9 7 7 

/Co t#6^i/c;^^y-^2 5^P>:7 ^ju^-T^a^ 
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0. S^tcW>f:f>*^m^CiCCcfc0 3wt. %W 
^J^^#/Co X^»j--pH«8. O"t?*>o/Co X^'j- 
a^=-C03eg^flj^U--1f--|iI»fffi (itJ^g : Ma s t 
e r S i z e r Sim i c r o p 1 u s . • 1 . 

9 2 85) ^fflC^Tii-</c<5:C5. **fii?5^5 1 0 n m 
-C. 1 4 3 0 nm«±cr)3KL-^75iO%r«)o 

/Co »; -'<D^»ttfc<i:o^:^ -7 u -3&-^-(DmSf^P8-< 
6/cd?>. ;^^y-o-fe''-^m{i^il^-</co MW^ca^Si 
ms^flx 0 W')x$>^mM-^)i^(fcmit-^ y •^7 ax ^ y - 

10 ^Ati. MmffiJCl OVcr>mJE^EP»nL/Co IUE«P*0 

-r c i J: 0 ^?^^}^-5/cx -7 y -iBL^^^^cDmi^i 
s^<D@^^oms(iijcc^ift-r^o cco^mm&^^i^ 

•fe'-^^mftifJSOjjgm. v^:^XK:?§fmO. -6 4mV 
iteWfitT&^A^ < ^fettJ&^S^'C*^ C i^5il2L./Co 

[0027] i¥mmm<omm) m^-r^mmL^m^ 

xvcvDi^rf^L/cs i o.mmm^mf^^itfcs 

3 6Cc;jnx;jom?&^3 0 0 g/^cm'(c/j:^ct^«: 
MU^ig#/Co ^±cc±iB<D®t{b-fey'>A;;^^y- 

: 3SS%) ^3 5 c c/m i nOjiS^rST 
U/cC:0^e>. ^^3 0 r pm'C2^raioie5#. SteiSH 

ife*'CM<i5fc?^f*. a#j&?5fc?t«w:j:»3$6K:2 0^ra 
i5fe^U/Co m^m. 'i7X7>^S:;^f>F^>fi='-'C7KJS^ 

b . 12 0 'C(Di^;^i*sr 1 0 ^m^m 5 it /Co 

^^MilSy^KS^rffll^T. ff^BuS^Djgil^^b^ii'JS 
30 U/ctem. CCOmmtCj: 0 7 4 0 n m (ffBilS : 3 7 
Onm/m in.) Os^]@i7&^^lje>n. •^3:^^^MCcS 
^Xi^o:>m^(^tj:r>Xl^^Cti)^t>i)^':>fCo ^/c. :)!c 
^8^^fflC*TS»3»Maffi^SI^L/ciC6. i^lS/j: 

[0 0 2 8] mmms 

(wtit^ y ^j^n^<oim) mm-^ v ^M.:^m92 k g 
An. 8 0 0 -CT 2 Bf r^?^m*r^T 
-5ciCcJ:Oliefeoo*&^^*^l kgf#/Co c(om^^ 
x«i0*fffirffl|pi^^tf -3/ci c ^ffi^b-b y OAx$>^ 

40 C i ^iii20/co 30-1005i^a 

ccH ^n/cmfb-fe y A-^^sK^s^au^ L/ci c 5 . 

-ec0^ffif^^)**ffl?&^ 1 9 0 nm. fe^ffiX>i5 0 0 nmr 

^•o/co ^saaTScc-oi^rxjeiliHWRiaidS^tftv ^ 

(DigmCC-ol^Ty- hffi (R I ETAN- 9 4) 

x(omf)^o, 0 8 0. myjm^'pm^^mt>'rmm^'i'^ 

^-di- : Y(Omi^0. 2 2 3-C^o/Co Kfb-fey^^A 
50 t»^l k g*tf-X5;U^ffll>r^)|»5*^tf-^/Co^ 



(7) 

XL 

-<;l/hS (R I ETAN-9 4) (^^^mVfV. -^XS 
^^ato*r«fi^>"^ V - 5? - : XCDffl^iO .085. 

0. 3 0 0r*o/c. CQSm. l»6*«:cfc5-^XSi^S 
^tt^^<!:^^)5:<. */ct9»(cJ:0&^{Cli;5^;&i«EA 10 

[0029] mit^ ±iBff» 

(4 OmM%) 2 3 g <!:M>f :t>*8 9 7 7 

/Co f#e)n/c;^^»;-^l 5 ^P>:7 

^e)«:JUi-Y:t>;^^^^^ciCciO 3 wt. %9f 

^e^^O^feg^^^ b-'if-Iil^;^ (?&JSSg : M a s t 20 
e r S i z e r Mm i c r o p ! u s . : 1 . 9 

2 8 5) ^fflC>rii^/c<bC6. **ffi3&^2 9 0nm 
-C. fe^3e^S«7 8 0 n mJI>(±©e^3&i 0 %r*o 

•^-^m{iLmim(om^. v>r:^xcciwmb. '-50mv 
[0030] iimmm(omm) ^-r^mmL^m^ 
x^cvDrnvimofcs i Ozim^m^mfSL^atcs 
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(54) CERIUM OXIDE ABRASIVE AND METHOD FOR POUSHING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an abrasive which can be used for polishing a surface to be 
polished not only with no flaws, but also with high speed, by preparing a primary powder of Oe02 which 
has specific values with respect to a range, a central value, and a maximum value for particle diameters; 
mixing the primary powder with an aqueous solution containing ammo nium polyacrylate as a dispersant; 
and processing the mixture into a slurry comprising a powder having specific values with respect to a 
range, a central value, and a maximum value for particle diameters, dispersed in the solution. 
SOLUTION: A cerium compound such as Ce(C03)2.2H20 is calcined at 600 to 900°C for 5 to 300min 
under an oxidative atmosphere to produce Ce02, then the product is crushed using a jet mill, thereby 
obtaining a primary Ce02 powder having a particle diameter range of 1 0 to 600nm, a central value of 1 00 
to 250nm and a maximum value of GOOnm or less. The Ce02 powder is mixed with an aqueous solution of a 
dispersnat such as ammonium polyacrylate. and the mixture is subjected to ultrasonic dispersion with 
stirring, to thereby prepare a slurry. The slurry is diluted with additional water and is passed through a 
filter, to obtain an abrasive in a slurry form containing, dispersed therein, a Ce02 powder having a specific 
surface area of 7 to 45m2/g, a Zeta potential of -lOOmV to -lOmV, an average particle diameter of 200 to 
400nm, a width for a half value in a particle size distribution of 300nm or less and a pH of 7 to 1 0. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The cerium oxide abrasive material containing the slurry distributed through the cerium oxide particle 
whose median of particle diameter the median of the diameter of a primary particle is 30-250nm, and is 150- 
600nm. 

[Claim 2] The cerium oxide abrasive material containing the slurry distributed through the cerium oxide particle 
whose median of particle diameter the median of the diameter of a primary particle is 100-250nm, and is 150- 
350nm. 

[Claim 3] The cerium oxide abrasive material containing the slurry distributed through the cerium oxide particle 
whose median of particle diameter the median of the diameter of a primary particle is 30-70nm, and is 250- 
600nm. 

[Claim 4] A cerium oxide abrasive material claim 1 whose overall diameter of a cerium oxide particle is 
3000nm or less - given [ 3 each ] in a term. 

[Claim 5] The cerium oxide abrasive material according to claim 1 or 2 whose overall diameter of a primary 
particle is 600nm or less. 

[Claim 6] The cerium oxide abrasive material according to claim 1 or 2 whose diameter of a primary particle is 
10-600nm. 

[Claim 7] The cerium oxide abrasive material according to claim 3 whose diameter of a primary particle is 10- 
lOOnm. 

[Claim 8] A ceriimi oxide abrasive material claim 1 whose medium is water - given [ 7 each ] in a term. 
[Claim 9] A cerium oxide abrasive material claim 1 in which a slxirry contains a dispersant - given [ 8 each ] in 
a term. 

[Claim 10] A cerium oxide abrasive material claim 1 which is at least one sort as which a dispersant is chosen 
from a water-soluble orgemic macromolecule, a water-soluble anionic surfactant, a water-soluble nonionic 
surfactant, and a water-soluble amine - given [ 9 each ] in a term. 

[Claim 11] The cerium oxide abrasive material according to claim 10 whose dispersant is polyacrylic acid 
ammonium salt. 

[Claim 12] The cerium oxide abrasive material containing the slurry which made the water containing 
polyacrylic acid ammonium salt distribute a cerium oxide particle. 

[Claim 13] A cerium oxide abrasive material claim 1 whose cerixmi oxide particle is the ceriimi oxide which 
calcinated the carbonic acid cerium - given [12 each ] in a term. 

[Claim 14] The method of grinding the substrate characterized by grinding a substrate predetermined by the 
cerium oxide abrasive material claim 1 - given [ 13 each ] in a term. 

[Claim 15] The method of grinding a substrate according to claim 14 a predetermined substrate is the 
semiconductor chip with which the silica film was formed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a cerium oxide abrasive material and the method of grinding a 

substrate. 

[0002] 

[Description of the Prior Art] It sets to the production process of a semiconductor device conventionally, £ind 
they are plasma CVD and low voltage. - Generally the abrasive material of a colloidal silica system is examined 
as a chemical machinery abrasive material for carrying out flattening of the inorganic insulator layer layer, such 
as Si02 insulator layer formed by approaches, such as CVD. The abrasive material of a colloidal silica system 
carries out grain growth of the silica particle by the approach of pyrolyzing a silicic acid tetrachloride, and is 
manufacturing by performing pH adjustment with the alkali solution which does not contain alkali metal, such 
as ammonia. However, the polish rate of an inorganic insulator layer does not have sufficient rate, but such an 
abrasive material has a technical technical problem called a low polish rate in utilization. On the other hand, the 
cerium oxide abrasive material is used as glass surface polish for photo masks. A ceriimi oxide particle has a 
low degree of hardness compared with a silica particle or an alumina particle, therefore since a blemish cannot 
go into a polish firont face easily, it is useful to finishing mirror polishing. Moreover, cerium oxide has the 
activity chemically property so that it may be known as a strong oxidizer. Taking advantage of this advantage, 
application to the chemical machinery abrasive material for insulator layers is useful. However, if the glass 
surface polishing-acids-ized cerium abrasive material for photo masks is applied to inorganic insulator layer 
polish as it is, primary particle diameter will be large, therefore a visually observable polish blemish will go into 
an insulator layer front face. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention offers the cerium oxide abrasive material which can 
grind polished surfaces-ed, such as Si02 insulator layer, at a high speed without a blemish, and the method of 
grinding a substrate. 
[0004] 

[Means for Solving the Problem] The cerium oxide abrasive material of this invention contains the slurry 
distributed through the cerium oxide particle whose median of particle diameter the median of the diameter of a 
primary particle is 30-250nm, and is 150-600nm. Moreover, the cerium oxide abrasive material of this 
invention can contain the slurry distributed through the cerivim oxide particle whose median of particle diameter 
the median of the diameter of a primary particle is 100-250nm, and is 150-350nm. By the above-mentioned 
cerium oxide particle, the overall diameter of a primary particle has desirable 600nm or less, and, as for the 
diameter of a primary particle, it is desirable that it is 10-600nm. 

[0005] Moreover, the cerium oxide abrasive material of this invention can contain the slxirry distributed through 
the cerium oxide particle whose median of particle diameter the median of the diameter of a primary particle is 
30-70nm, and is 250-600nm. As for the diameter of a primary particle, by the above-mentioned cerium oxide 
particle, it is desirable that it is 10-lOOnm. As for the overall diameter of a cerium oxide particle, in the cerium 
oxide abrasive material of this invention, it is desirable that it is 3000nm or less. 

[0006] The dispersant which is at least one sort which can use water as a mediimi, for example, is chosen firom a 
water-soluble organic macromolecule, a water-soluble anionic surfactant, a water-soluble nonionic sxirfactant, 
and a water-soluble amine is used, and polyacrylic acid ammonium salt is desirable. The cerium oxide with 
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which the cerium oxide particle calcinated the carbonic acid ceriiim is used preferably. Predetermined 
substrates, such as a semiconductor chip with which it is the cerium oxide abrasive material of this invention, 
for example, the silica film was formed, can be ground. 
[0007] 

[Embodiment of the Invention] Generally cerium oxide is obtained by calcinating cerium compounds, such as a 
carbonate, a sulfate, and an oxalate. Although high-speed polish is so possible that crystallinity is S9 good that 
Si02 insulator layer formed with a TEOS-CVD method etc. has large primary particle diameter and there is 
little crystal distortion, there is an inclination for a polish blemish to tend to enter. Then, the cerium oxide 
particle used by this invention is produced without raising crystallinity not much. Moreover, since it is used for 
semiconductor chip polish, as for the content of alkali metal and halogens, it is desirable to hold down to 1 ppm 
or less. The abrasive material of this invention is the thing of a high grade, and 1 ppm or less and aluminum of 
Na, K, Si, Mg, calcium, Zr, Ti, nickel, Cr, and Fe are 10 ppm or less, respectively. 
[0008] In this invention, the calcinating method can be used as an approach of producing a cerium oxide 
particle. However, in order to produce the particle into which a polish blemish does not go, low-temperature 
baking which does not raise crystallinity as much as possible is desirable. Since the oxidation temperature of a 
cerium compound is 300 degrees C, 600 degrees C or more 900 degrees C or less of buming temperature are 
desirable, calcinating a carbonic acid cerium according to oxidizing atmospheres, such as oxygen gas, below 
600 degrees C or more 900 degrees C for 5 to 300 minutes ~ it is desirable. Wet grinding, such as dry grinding, 
such as a jet mill, and a bead mill, can grind the calcinated cerium oxide. The jet mill is explained to 527-532 
pages of ttie 5 volume [ of chemical-industry collected works / 6th ] No. (1980). When the calcinated cerixrai 
oxide was ground by dry grinding, such as a jet mill, generating of the grinding remainder was observed. 
[0009] The cerium oxide slurry in this invention is obtained by distributing the constituent which consists of a 
dispersant the ceriimi oxide particle and water which were collected from the water solution containing the 
cerium oxide particle manufactured by the above-mentioned approach, or this water solution, and if needed. 
Although there is no limit in the concentration of a cerium oxide particle here, 0.1 - 10% of the weight of the 
range is desirable from the ease of dealing with it of suspension. Moreover, as a dispersant, water-soluble 
amines, such as water-soluble nonionic surfactants, such as water-soluble anionic detergents, such as water- 
soluble organic giant molecules, such as an acrylic-acid polymer and its ammonium salt, a methacrylic-acid 
polymer and its ammonium salt, and polyvinyl alcohol, a lauryl ammonium sulfate, and polyoxyethylene lauryl 
ethereal sulfate ammonium, the polyoxyethylene lauryl ether, and polyethylene-glycol monostearate, 
monoethanolamine, and diethanolamine, etc. are mentioned as what does not contain metal ions. Polyacrylic 
acid ammonium salt, especially the polyacrylic acid ammonixim salt of weight average molecular weight 5000- 
20000 are desirable. The addition of these dispersants has the desirable range of 0.01 to 5 weight sections to 
dispersibility, sedimentation tightness, etc. of a particle in a slurry to the cerium oxide particle 1 00 weight 
section, and in order to heighten the dispersion effect, it is desirable to put in into a disperser at a particle and 
coincidence at the time of distributed processing. [ weight ] 

[0010] As an approach of making these cerium oxide particles distributing underwater, a homogenizer, an 
ultrasonic disperser, a ball mill, etc. can be used other than distributed processing by the usual agitator. In order 
to distribute especially a cerium oxide particle as a particle 1 micrometer or less, it is desirable to use wet 
dispersers, such as a ball mill, a vibration ball mill, a planet ball mill, and a medium churning type mill. 
Moreover, the eilkaline substance which does not contain metal ions, such as aqueous ammonia, after the time of 
distributed processing or processing can be added to raise the alkalinity of a slurry. Although the cerium oxide 
abrasive material of this invention may use the above-mentioned slurry as it is, it can add additives, such as 
N,N-diethylethanolamine, N,N-dimethylethanolamine, and aminoethylethanolamine, and can be made into an 
abrasive material. 

[001 1] The median of the diameter of a primary particle which constitutes the ceriimi oxide particle distributed 
by the slurry of this invention is 30-250nm, and the median of particle diameter is 1 50-600nm. The median of 
the diameter of a primary particle caimot grind polished surfaces-ed, such as Si02 insulator layer, at a high 
speed, if the median of less than 30nm or particle diameter is less than 150nm, but if the median of particle 
diameter exceeds 600nm or the median of the diameter of a primary particle exceeds 250nm, a blemish will 
occur in polished surfaces-ed, such as Si02 insulator layer. Moreover, a polish rate becomes it small that the 
cerium oxide particle whose median of particle diameter the median of the diameter of a primary particle is 100- 
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250nm, and is 150-350nm is desirable, and each median is under the above-mentioned lower limit, and if a 
upper limit is exceeded, it will be easy to generate a blemish. By the above-mentioned cerium oxide particle, the 
overall diameter of a primary particle has desirable 600nm or less, and, as for the diameter of a primary particle, 
it is desirable that it is 10-600nm. If a primary particle exceeds a upper limit for 600nm, it will be easy to 
generate a blemish, and a polish rate becomes it small that it is less than lOnm. Moreover, a polish rate becomes 
it small that the cerium oxide particle whose median of particle diameter the median of the diameter of a 
primary particle is 30-70nm, and is 250-600nm is desirable, and each median is under the above-mentioned 
lower limit, and if a upper limit is exceeded, it will be easy to generate a blemish. By the above-mentioned 
cerium oxide particle, a polish rate becomes it small that it is desirable that it is 10-lOOnm as for the diameter of 
a primary particle, and a primary particle is less than lOnm, and if a upper limit is exceeded, a blemish will 
become easy to generate 1 OOnm. As for the overall diameter of a cerium oxide particle, in the cerium oxide 
abrasive material of this invention, it is desirable that it is 3000nm or less. If the overall diameter of a cerium 
oxide particle exceeds 3000nm, it will be easy to generate a blemish. 

[0012] The grinding remainder is contained in the cerium oxide particle which groimd baking cerium oxide by 
dry grinding, such as a jet mill, this grinding remaining particle differs from the floe which the primary particle 
re-condensed, the stress at the time of polish breaks, it is presumed that an activity side is generated, and it is 
thought that it has contributed to grinding polished surfaces-ed, such as Si02 insulator layer, at a high speed 
without a blemish. The grinding remaining particle 3000nm or less can be included in the slurry of this 
invention. 

[0013] By this invention, the diameter of a primary particle is measured by observation by the scanning electron 
microscope (for example, S- by Hitachi, Ltd. 900 mold). The cerium oxide particle diameter which is a slurry 
particle is measured with a laser diffraction method (for example, Master[ by the MARUBANINSUTSURU 
face company ] Sizer microplus, a refractive index: 1.9285, light source:helixrai-Ne laser, absorption 0). 
[0014] The aspect ratio of the primary particle which constitutes the cerivim oxide particle distributed by the 
slurry of this invention has 1-2, and a desirable median 1.3. An aspect ratio is measured by observation by the 
scaiming electron microscope (for example, S- by Hitachi, Ltd. 900 mold). The value of structure parameteriY 
which is the analysis by the powder X-ray lied belt method (RIETAN-94) as a cerium oxide particle distributed 
by the slurry of this invention, and expresses isotropic minute distortion can use the or more 0.01 cerivim oxide 
particle which is 0.70 or less. It can grind at a high speed, without giving a blemish to a groimd front face by 
using the cerium oxide particle which has such crystal distortion. 

[0015] The specific surface area of the cerium oxide particle distributed by the slurry of this invention has 
desirable 7-45m2/g- If specific surface area is under 7m2/g, it will become that it is easy to give a blemish to a 
ground front face, and when 45m2/g is exceeded, it is in the inclination for a polish rate to become slow. The 
specific surface area of the cerium oxide particle of a slurry is the same as the specific surface area of the 
cerium oxide particle distributed. The F-potential of the cerium oxide particle in the slurry of this invention has 
-lOOmV or more desirable -lOmV. It can grind at a high speed, without making dispersibility of a cerium oxide 
particle good by this, and giving a blemish to a groimd front face. The half- value width of particle size 
distribution can set [ mean particle diameter ] to 3 OOnm or less the cerium oxide particle distributed by the 
slurry of this invention by 200nm or more 400nm or less. As for pH of the slurry of this invention, ten or less 
[ 7 or more ] are desirable, and nine or less [ 8 or more ] are more desirable. Afl:er slurry adjustment, it puts into 
containers, such as polyethylene, and if it will be more preferably used the 7th day or more at 5-55 degrees C, 
leaving it 30 days or more, generating of a blemish will decrease. The slurry of thds invention is excellent in 
dispersibility, its settling velocity is slow, and 2-hour neglect concentration rate of change is less than 10% in 
the location of every height in a with a diameter height [ Im height of 10cm ] circle. 

[0016] As the production approach of an inorganic insulator layer that the cerium oxide abrasive material of this 
invention is used, a low voltage CVD method, a plasma-CVD method, etc. are mentioned. The Si02 insulator- 
layer formation by the low voltage CVD method uses oxygen:02 as mono-silane:SiH4 and a source of oxygen 
as a source of Si. It is obtained by making this SiH4-02 system oxidation reaction perform at low temperature 
about 400 degrees C or less. When [ at which surface flattening by the elevated-temperature reflow is attained ] 
doping L)mn:P to accumulate, it is desirable to use SiH4-02-PH3 system reactant gas. A plasma-CVD method 
has the advantage which can perform the chemical reaction which needs an elevated temperature at low 
temperature under the usual thermal equilibrium. Two, a capacity-coupling mold and an inductive-coupling 
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mold, are mentioned to a plasma evolution method. As reactant gas, the SiH4-N20 system gas which used N20 
as SiH4 and a source of oxygen, and the TE0S-02 system gas (TEOS-plasma-CVD method) which used the 
tetra-ethoxy silane (TEOS) for the source of Si are mentioned as a source of Si. 250 degrees C - 400 degrees C 
and reaction pressure have [ substrate temperature ] the desirable range of 67-400Pa. Thus, elements, such as 
Lynn and boron, may be doped by Si02 insulator layer of this invention. 

[0017] The substrate with which the Si02 insulator-layer layer was formed as a predetermined substrate on 
semi-conductor substrates, such as a semi-conductor substrate, i.e., a circuit element, a semi-conductor substrate 
of the phase where the circuit pattern was formed, and a semi-conductor substrate of the phase where the circuit 
element was formed, can be used. By grinding the Si02 insulator-layer layer formed on such a semi-conductor 
substrate by the above-mentioned cerium oxide abrasive material, the irregularity of a Si02 insulator-layer layer 
front face is canceled, and it crosses all over a semi-conductor substrate, and considers as a smooth field. Here, 
the common polish equipment which has an electrode holder holding a semi-conductor substrate and the surface 
plate (the motor which can change a rotational frequency is attached) which stuck abrasive cloth (pad) as 
equipment to grind can be used. As abrasive cloth, a common nonwoven fabric, foaming polyurethane, a 
porosity fluororesin, etc. can be used, and there is especially no limit. Moreover, it is desirable to perform 
recessing on which a slurry collects to abrasive cloth. Although there is no limit in polish conditions, low 
rotation of 100 or less rpm is desirable, and the pressure whose semi-conductor does not jump out of the 
rotational speed of a surface plate and which is put on a semi-conductor substrate has [ like ] desirable lkg/cm2 
or less to the appearance which a blemish does not generate after polish. While grinding, a slurry is 
continuously supplied to abrasive cloth with a pump etc. Although there is no limit in this amount of supply, it 
is desirable that the front face of abrasive cloth is always covered by the slurry. 

[0018] the semi-conductor substrate after polish termination — a stream ~ it is desirable to make it dry, after 
discarding the waterdrop which adhered on the semi-conductor substrate after washing in inside using the spin 
dryer etc. well. Thus, by forming the 2nd-layer aluminum wiring on the Si02 insulator-layer layer by which 
flattening was carried out, using the above-mentioned cerium oxide abrasive material after forming Si02 
insulator layer by the above-mentioned approach again, and grinding between the wiring and on wiring, the 
irregularity on the front face of an insulator layer is canceled, and it crosses all over a semi-conductor substrate, 
and considers as a smooth field, this process — predetermined number ********.. things, the semi- 
conductor of a desired number of layers is manufactured. 

[0019] The cerium oxide abrasive material of this invention not only in Si02 insulator layer formed in the semi- 
conductor substrate Inorganic insulator layers, such as Si02 insulator layer formed in the patchboard which has 
predetermined wiring, glass, and silicon nitride. Inorganic electric conduction film, such as optical glass, such 
as photo-mask lens prism, and ITO, The optical integrated circuit, the optical switching element, and optical 
waveguide which consists of glass and a crystalline substance ingredient, It is used in order to grind semi- 
conductor single crystals, such as single crystals for optics, such as an end face of an optical fiber, and a 
scintillator, a solid-state-laser single crystal, LED silicon on sapphire for blue laser, SiC and GaP, and GaAS, 
the glass substrate for magnetic disks, the magnetic head, etc. 

[0020] Thus, the semi-conductor substrate with which Si02 insulator layer was formed with the predetermined 
substrate in this invention. Inorganic insulator layers, such as a patchboard with which Si02 insulator layer was 
formed, glass, and silicon nitride. Inorganic electric conduction film, such as optical glass, such as photo-mask 
lens prism, and ITO, The optical integrated circuit, the optical switching element, and optical waveguide which 
consists of glass and a crystalline substance ingredient. Semi-conductor single crystals, such as single crystals 
for optics, such as an end face of an optical fiber and a scintillator, a solid-state-laser single crystal, LED silicon 
on sapphire for blue laser, SiC and GaP, and GaAS, the glass substrate for magnetic disks, the magnetic head, 
etc. are included. 
[0021] 
[Example] 

2kg of example 1 (production 1 of cerium oxide particle) carbonic-acid cerium hydrates was put into the 
container made from platinum, and about 1kg of powder of a yellowish-white color was obtained by calcinating 
in 2-hour air at 800 degrees C. When phase identification was performed for this powder with the X-ray 
diffraction method, it checked that it was cerium oxide. Baking powder particle diameter was 30-100 microns. 
When the baking powder particle front face was observed with the scanning electron microscope, the grain 
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boundary of cerium oxide was observed. When the diameter of a cerium oxide primary particle surroxmded by 
the grain boundary was measured, the median of the distribution was 190nm and maximum was 500nm. The 
value of structure parameterrY to which an X diffraction detailed sxirvey is performed about baking powder, and 
the value of structure parameteriX showing the diameter of a primary particle expresses 0.080 and isotropic 
very small distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.223. Dry 
grinding was performed for 1kg of cerium oxide powder using the jet mill. When observed with the scanning 
electron microscope about the grinding particle, the 3 microns [ 1 to ] big grinding remaining peuticle and the 
0.5 to 1 -micron grinding remaining particle other than a particle with small diameter of a primary particle and 
equivalent size were intermingled. The grinding remaining particle is not the floe of a primary particle. The 
value of structure parameterrY to which an X diffraction detailed survey is performed about a grinding particle, 
and the value of structure parameter :X showing the diameter of a primary particle expresses 0.085 and isotropic 
very small distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.264. 
Consequently, there is almost no diameter variate of a primary particle by grinding, and distortion was 
introduced into the particle by grinding. Furthermore, the specific-surface-area measurement by the BET 
adsorption method showed that it was 10m2/g. 

[0022] (Production 2 of a ceriTmi oxide particle) 2kg of carbonic acid cerium hydrates was put into the container 
made from platinum, and about 1kg of powder of a yellowish- white color was obtained by calcinating in 2-hour 
air at 750 degrees C. When phase identification was performed for this powder with the X-ray diffraction 
method, it checked that it was cerium oxide. Baking powder particle diameter was 30-100 microns. When the 
baking powder particle front face was observed with the scanning electron microscope, the grain boundary of 
cerium oxide was observed. When the diameter of a cerium oxide primary particle surrounded by the grain 
boundary was measured, the median of the distribution was 141nm and maximiim was 400nm. The value of 
structure parameter: Y to which an X diffraction detailed survey is performed about baking powder, and the 
value of structure parameteriX showing the diameter of a primary particle expresses 0.101 and isotropic very 
small distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.223. Dry 
grinding was performed for 1kg of cerium oxide powder using the jet mill. When observed with the scanning 
electron microscope about the grinding particle, the 3 microns [ 1 to ] big grinding remaining particle and the 
0.5 to 1 -micron grinding remaining particle other than a particle with small diameter of a primary particle and 
equivalent size were intermingled. The grinding remaining particle is not the floe of a primary particle. The 
value of structure parameterrY to which an X diffraction detailed survey is performed about a grinding particle, 
and the value of structure parameteriX showing the diameter of a primary particle expresses 0.104 and isotropic 
very small distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.315. 
Consequently, there is almost no diameter variate of a primary particle by grinding, and distortion was 
introduced into the particle by grinding. Furthermore, the specific-surface-area measurement by the BET 
adsorption method showed that it was 16m2/g. 

[0023] (Production of a cerium oxide sliirry) Ultrasonic distribution was performed for 10 minutes, mixing and 
stirring 1kg of cerium oxide particles, and 23 g (40 % of the weight) of poly acrylic acid ammonium salt water 
solutions and 8977g of deionized water of the above-mentioned production 1 and 2. The obtained slurry was 
filtered with the 1 -micron filter, and the 3wt(s).% abrasive material was obtained by adding deionized water 
fiirther. Slurry pH was 8.3. Both medians were 200nm when the particle size distribution of a slurry particle 
were investigated using the laser diffraction method (measuring device: measure by Master[ by the 
MARUBANINSUTSURU face company ] Sizer microplus, refractive-index: 1.9285, light source:helium-Ne 
laser, and absorption 0). The particle 780nm or more of the maximum particle diameter was zero volume %. In 
order to investigate the dispersibility of a slurry, and the charge of a slurry particle, the F-potential of a sltirry 
was investigated. The cerium oxide slurry was put into the measurement eel which has attached the electrode 
made from platinxun in both sides, and the electrical potential difference of lOV was impressed to two 
electrodes. The slurry particle with a charge moves to an electrode side with a pole opposite to the charge by 
impressing an electrical potential difference. It can ask for the F-potential of a particle by asking for this peissing 
speed. As a result of F-potential measurement, the electric charge was carried out to minus, respectively, and it 
checked that -50mV - 63mV and an absolute value were large, and dispersibility was good. 
[0024] (Polish of an insulator layer layer) Si wafer in which Si02 insulator layer produced by the TEOS- 
plasma-CVD method was made to form was set to the electrode holder which stuck the adsorption pad for 
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substrate installation to hold, on the surface plate which stuck the scouring pad made of porosity urethane resin, 
the insulator layer side was turned down, the electrode holder was carried, and the weight was carried so that a 
processing load might become 300 g/cm2 further. While the above-mentioned cerium oxide slurry (solid 
content: 3 % of the weight) was dropped at the rate of 50 cc/min on the surface plate, the svirface plate was 
rotated for 2 minutes by 30rpm, and tihe insulator layer was ground. The wafer after polish was removed from 
the electrode holder, a stream is sufficient and the ultrasonic washing machine washed for 20 more minutes 
after washing. After washing, the spin dryer removed waterdrop and the wafer was dried for 10 minutes with 
the 120-degree C dryer. As a result of measuring the thickness change before and behind polish using optical 
interference type thickness measurement equipment, it tumed out that an insulator layer (600nm and 580nm 
(polish rate: 300nm/min., 290nm/min.)) is deleted by this polish, respectively, and it crosses all over a wafer, 
and has thickness of homogeneity. Moreover, the clear blemish was not seen when the insulator layer front face 
was observed using the optical microscope. 

[0025] 2kg of example 2 (production of cerium oxide particle) carbonic-acid cerium hydrates was put into the 
container made from platinum, and about 1kg of powder of a yellowish-white color was obtained by calcinating 
in 2-hour air at 700 degrees C. When phase identification was performed for this powder with the X-ray 
diffraction method, it checked ttiat it was cerium oxide. Baking powder particle diameter was 30-100 microns. 
When the baking powder particle front face was observed with the scanning electron microscope, the grain 
boundary of cerium oxide was observed. When the diameter of a cerium oxide primary particle surroimded by 
the grain boundary was measured, the median of the distribution was 50nm and maximum was lOOnm. The 
value of structure parameter: Y to which an X diffraction detailed survey is performed about baking powder, and 
the value of structure parameter:X showing the diameter of a primary particle expresses 0.300 and isotropic 
very small distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.350. Dry 
grinding was performed for 1kg of cerium oxide powder using the jet mill. When observed with the scanning 
electron microscope about the grinding particle, the 4 microns [ 2 to ] big grinding remaining particle and the 
0.5 to 1 .2-micron grinding remaining particle other than a particle with small diameter of a primary particle and 
equivalent size were intermingled. The grinding remaining particle is not the floe of a primary particle. The 
value of structure parameter: Y to which an X diffraction detailed survey is performed about a grinding particle, 
and the value of structure parameter:X showing the diameter of a primary particle expresses 0.302 and isotropic 
very small distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.412. 
Consequently, there is almost no diameter variate of a primary particle by grinding, and distortion was 
introduced into the particle by grinding. Furthermore, the specific-surface-area measurement by the BET 
adsorption method showed that it was 40m2/g. 

[0026] (Production of a cerium oxide slurry) Ultrasonic distribution was performed for 1 0 minutes, mixing and 
stirring 1kg of cerium oxide particles, and 23g (40 % of the weight) of polyacrylic acid ammonium salt water 
solutions and 8977g of deionized water of the above-mentioned production. The obtained slurry was filtered 
with the 2-micron filter, and the 3wt(s).% abrasive material was obtained by adding deionized water fiirther. 
Slurry pH was 8.0. When the particle size distribution of a slxmy particle were investigated using the laser 
diffraction method (measuring device: microplus made from Master Sizer, refractive-index: 1.9285), the median 
was [ the particle 1430nm or more of the maximxmi particle diameter ] 0% in 510nm. In order to investigate the 
dispersibility of a slurry, and the charge of a slurry particle, the F-potential of a slurry was investigated. The 
cerium oxide slurry was put into the meeisurement eel which has attached the electrode made from platinvim in 
both sides, and the electrical potential difference of lOV was impressed to two electrodes. The slxirry particle 
with a charge moves to an electrode side with a pole opposite to the charge by impressing an electrical potential 
difference. It can ask for the F-potential of a particle by asking for this passing speed. As a result of F-potential 
measurement, the electric charge was carried out to minus and it checked that -64mV and an absolute value 
were large, and dispersibility was good. 

[0027] (Polish of an insulator layer layer) Si wafer in which Si02 insulator layer produced by the TEOS- 
plasma-CVD method was made to form was set to the electrode holder which stuck the adsorption pad for 
substrate installation to hold, on the svirface plate which stuck the scouring pad made of porosity urethane resin, 
the insulator layer side was tumed down, the electrode holder was carried, and the weight was carried so that a 
processing load might become 300 g/cm2 further. While the above-mentioned cerium oxide slurry (solid 
content: 3 % of the weight) was dropped at the rate of 35 cc/min on the surface plate, the surface plate was 
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rotated for 2 minutes by 30rpm, and the insulator layer was ground. The wafer after polish was removed from 
the electrode holder, a stream is sufficient and the ultrasonic washing machine washed for 20 more minutes 
after washing. After washing, the spin dryer removed waterdrop and the wafer was dried for 10 minutes with 
the 120-degree C dryer. As a result of measuring the thickness change before and behind polish using optical 
interference type thickness measurement equipment, it turned out that a 740nm (polish rate: 370nm/min.) 
insulator layer is deleted by this polish, and it crosses all over a wafer, and has thickness of homogeneity. 
Moreover, the clear blemish was not seen when the insulator layer front face was observed using the optical 
microscope. 

[0028] 2kg of example 3 (production of cerium oxide particle) carbonic-acid cerium hydrates was put into the 
container made from platinum, and about 1kg of powder of a yellowish- white color was obtained by calcinating 
in 2-hour air at 800 degrees C. When phase identification was performed for this powder with the X-ray 
diffraction method, it checked that it was cerium oxide. Baking powder particle diameter was 30-100 microns. 
When the baking powder particle front face was observed with the scanning electron microscope, the grain 
boimdary of cerium oxide was observed. When the diameter of a cerium oxide primary particle surrounded by 
the grain boimdary was measvired, the median of the distribution was 190nm and maximimi was 500nm. The 
value of stracture parameter: Y to which an X diffraction detailed survey is performed about baking powder, and 
the value of structure parameter:X showing the diameter of a primary particle expresses 0.080 and isotropic 
very small distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.223. Wet 
grinding was performed for 1kg of cerium oxide powder using the bead mill. The liquid containing a grinding 
particle was dried and the ball milling was performed for the desiccation particle. When observed with the 
scanning electron microscope about the grinding particle, it is grovind to the particle of the diameter of a 
primeiry particle, and equivalent size, and the big grinding remainder was not seen. The value of structure 
parameter: Y to which an X diffraction detailed survey is performed about a grinding particle, and the value of 
structure parameter:X showing the diameter of a primary particle expresses 0.085 and isotropic very small 
distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.300. Consequently, 
there is almost no diameter variate of a primary particle by grinding, and distortion was introduced into the 
particle by grinding. Furthermore, the specific-surface-area measurement by the BET adsorption method 
showed that it was 10m2/g. 

[0029] (Production of a cerium oxide slurry) Ultrasonic distribution was performed for 10 minutes, mixing and 
stirring 1kg of cerium oxide particles, and 23g (40 % of the weight) of polyacrylic acid ammonium salt water 
solutions and 8977g of deionized water of the above-mentioned production. The obtained slurry was filtered 
with the 1 -micron filter, and the 3wt(s).% abrasive material was obtained by adding deionized water fiirther. 
Slurry pH was 8.3. When the particle size distribution of a slurry particle were investigated using the laser 
diffraction method (measuring device: microplus made from MasterSizer, refractive-index: 1.9285), the median 
was [ the particle 780nm or more of the maximum particle diameter ] 0% in 290nm. In order to investigate the 
dispersibility of a sliirry, and the charge of a slurry particle, the F-potential of a slurry was investigated. The 
cerium oxide slurry was put into the measurement eel which has attached the electrode made from platinum in 
both sides, and the electrical potential difference of lOV was impressed to two electrodes. The slurry particle 
with a charge moves to an electrode side with a pole opposite to the charge by impressing an electrical potential 
difference. It can ask for the F-potential of a particle by asking for this pgissing speed. As a result of F-potential 
measurement, the electric charge was carried out to minus and it checked that -50mV and an absolute value 
were large, and dispersibility was good. 

[0030] (Polish of an insulator layer layer) Si wafer in which Si02 insulator layer produced by the TEOS- 
plasma-CVD method was made to form was set to the electrode holder which stuck the adsorption pad for 
substrate installation to hold, on the surface plate which stuck the scouring pad made of porosity urethane resin, 
the insulator layer side was turned down, the electrode holder was carried, and the weight was carried so that a 
processing load might become 300 g/cm2 fiirther. While the above-mentioned ceriimi oxide slurry (solid 
content: 3 % of the weight) was dropped at the rate of 35 cc/min on the surface plate, the surface plate was 
rotated for 2 minutes by 30rpm, and the insulator layer was groimd. The wafer afl:er polish was removed from 
the electrode holder, a stream is sufficient and the ultrasonic washing machine washed for 20 more minutes 
after washing. After washing, the spin dryer removed waterdrop and the wafer was dried for 10 minutes with 
the 120-degree C dryer. As a result of measuring the thickness change before and behind polish using optical 
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interference type thickness measurement equipment, it turned out that a 560nm (polish rate: 280nm/min.) 
insulator layer is deleted by this polish, and it crosses all over a wafer, and has thickness of homogeneity. 
Moreover, the clear blemish was not seen when the insulator layer front face was observed using the optical 

microscope. 

[0031] 2kg of example 4 (production of cerium oxide particle) carbonic-acid cerium hydrates was put into the 
container made from platinimi, and about 1kg of powder of a yellowish-white color was obtained by calcinating 
in 2-hour air at 700 degrees C. When phase identification was performed for this powder with the X-ray 
diffraction method, it checked that it was cerium oxide. Baking powder particle diameter was 30-100 microns. 
When the baking powder particle front face was observed with the scanning electron microscope, the grain 
boundary of cerium oxide W2is observed. When the diameter of a cerium oxide primary particle surrounded by 
the grain boundary was measured, the median of the distribution was 50nm and maximum was lOOnm. The 
value of structure parameter: Y to which an X diffraction detailed survey is performed about baking powder, and 
the value of structure parameterrX showing the diameter of a primary particle expresses 0.300 and isotropic 
very small distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.350. Wet 
grinding was performed for 1kg of cerivim oxide powder using the bead mill. The liquid containing a grinding 
particle was dried and the ball milling was performed for the desiccation particle. When observed with the 
scanning electron microscope about the grinding particle, it is ground to the particle of the diameter of a 
primary particle, and equivalent size, and the big grinding remainder was not seen. The value of structure 
parameter:Y to which an X diffraction detailed survey is performed about a grinding particle, and the value of 
structure parameter:X showing the diameter of a primary particle expresses 0302 and isotropic very small 
distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.450. Consequently, 
there is almost no diameter variate of a primary particle by grinding, and distortion was introduced into the 
particle by grinding. Furthermore, the specific-surface-area measurement by the BET adsorption method 
showed that it was 40m2/g. 

[0032] (Production of a cerium oxide slurry) Ultrasonic distribution was performed for 10 minutes, mixing and 
stirring 1kg of cerium oxide particles, and 23g (40 % of the weight) of polyacrylic acid ammonium salt water 
solutions and 8977g of deionized water of the above-mentioned production. The obtained slurry was filtered 
with the 1 -micron filter, and the 3wt(s).% abrasive material was obtained by adding deionized water fiirther. 
Slurry pH was 8.5. When the particle size distribution of a slurry particle were investigated using the laser 
diffraction method (measuring device: microplus made from MasterSizer, refractive-index: 1 .9285), the median 
was [ the particle 780nm or more of the maximum particle diameter ] 0% in 290nm. In order to investigate the 
dispersibility of a slurry, and the charge of a slurry particle, the F-potential of a slurry was investigated. The 
cerium oxide slurry was put into the measurement eel which has attached the electrode made from platinum in 
both sides, and the electrical potential difference of lOV was impressed to two electrodes. The slurry particle 
with a charge moves to an electrode side with a pole opposite to the charge by impressing an electrical potential 
difference. It can ask for the F-potential of a particle by asking for this passing speed. As a result of F-potential 
measurement, the electric charge was carried out to minus and it checked that -65mV and an absolute value 
were large, and dispersibility was good. 

[0033] (Polish of an insulator layer layer) Si wafer in which Si02 insulator layer produced by the TEOS- 
plasma-CVD method was made to form was set to the electrode holder which stuck the adsorption pad for 
substrate installation to hold, on the surface plate which stuck the scouring pad made of porosity urethane resin, 
the insulator layer side was tumed down, the electrode holder was carried, and the weight was carried so that a 
processing load might become 300 g/cm2 further. While the above-mentioned cerium oxide slurry (solid 
content: 3 % of the weight) was dropped at the rate of 35 cc/min on the surface plate, the surface plate was 
rotated for 2 minutes by 30rpm, and the insulator layer was ground. The wafer after polish was removed from 
the electrode holder, a stream is sufficient and the ultrasonic washing machine washed for 20 more minutes 
after washing. After washing, the spin dryer removed waterdrop and the wafer was dried for 1 0 minutes with 
the 120-degree C dryer. As a result of measuring the thickness change before and behind polish using optical 
interference type thickness measurement equipment, it tumed out that a 400imi (polish rate: 200nm/min.) 
insulator layer is deleted by this polish, and it crosses all over a wafer, and has thickness of homogeneity. 
Moreover, the clear blemish was not seen when the insulator layer front face was observed using the optical 
microscope. 
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[0034] About Si wafer in which Si02 insulator layer produced with the TEOS-CVD method like the example 
example of a comparison was made to form, it ground using the commercial silica slurry (the Cabot Corp. 
make, a trade name SS 225). pH of this commercial sluny — 10.3 — it is — Si02 particle — 12.5wt(s)% — it 
contains. Polish conditions are the same as an example. Consequently, although ttie blemish by polish was not 
seen and polish was made by homogeneity, only the 150nm (polish rate: 75nm/niin.) insulator layer layer was 
able to be deleted by polish for 2 minutes. 
[0035] 

[Effect of the Invention] The abrasive material of this invention enables it to grind polished surfaces-ed, such as 
Si02 insulator layer, at a high speed without a blemish. 



[Translation done.] 
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